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HUH* 

l%W<7)&m G e K-^nll I I BeStfbW^MMfc 
[0 0 0 1 ] 

*^«±> ^vz^A (Ge) tF-f>7LfenII I I »jg'fb*to#&#i5 X X^t 
tiZmJSLfzI I IJ*afb»**#«#*^fcH-*-*. 

[0 0 0 2] 

#*">f K (LED) ^lx-Hf^*- K (LD) fOp nSteSMHitO I I I SES-fb 

zmm-t zfzttxvi&Mttwt Lxmmzti-c^z (mm. tra i 

U n^f ^apl©M7;l/5 A • (jftlSgftA l xG avN : O^X, 

1, X + Y=l) t± N KJf £#j£-r<Sfc#KflJ/B$*LTV^ (tfJAtf, #^t»c2 

#M) o ttz, m.itif') f A • -Y d&J&5$G ay I nzN I 0^Y, 1 , Y + 

Z=l) tt, fe*t«ffl»^TV^ ttft&lt 3 #ffi) o 

[0 0 0 3] 

5&jfc«M:, GaylnzN (0SY, Z^l> Y + Z=l) 

[0 0 0 4] 

^f>, fcotffc, If (S i) 4r K-lf'/^Lfcl I lMft^lH»:*»&#jftS*LTV» 
*o 3i3Rw K-kT>^**1JiSE't4ifc»wJ:oT, MM* 1xizfflft&*^1r2>Wz.\X, S 

i K-7"nS!A l xG ayN (OsSX, Y£ K X + Y=l) 0j&*5pjffl 3*tTV»4 (#)x.tf 
[0 0 0 5] 

[0 0 0 6] 

iSfJa^nI^«»tLTIi, ^W^^A (Ge) j&^fcl-ea* 
MI I I*£fb*^*#JB*&*»ctt^fflfc$*L"tv>3o itz, illft©nil I I 

ft***** kg e ttiti: K-tr^i-* i:, nii 1 1 mm.iim*m& 

[0 0 0 7] 

l^SfctKR 1] #M 2000-332364 -f-^ff 
MSIWtft 2] 'ftffi 2003-229645 
WW*** 3 ] #&B8 5 5 - 3 8 3 4 
MtH^fft 4 ] mm 3 3 8 3 2 4 2 

5 ] #Pjfl¥ 4 - 1 7 0 3 9 7 

m^xmi) mmmm, nii-vi^tii#j, m) i 9 9 

5^5^20 Bf&fi\ £ 1 3 $$Jffi 
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^HWOiWti, hO*^**^4v»spjattHffifLfcfiStltoG e K-7'nMI I I 
MMlbtf###Jf L, **L*fflv»-ciB:friajmJE;dM£<, *o»*»*K:fftt*: I I 

[0 0 0 9] 

(1) G eS?-flfSOT*J:0 f Ge]R^Fffi*JRJi*»<b<r*ii:*!RFai:1-*G e K— 7" n 
HI I Ii£{h«^«#iK«, 
[0 0 10] 

[0011] 

(3) K»*«i3J:tfffi»je*©ff3#*ivrao. 5 ~ 5 0 0 nmf^ £ fc tmWtt 
[0 0 12] 

1"&±fB 1 ~ 3 «©v»-f 9(KB*lO»*tWo 
[0 0 13] 

(5) S5«JSJSisJ:O f ®*aEfl|oil»)3lL^«l3»* , l 0- 1 0 0 0 T * S i t * t -f 
[0014] 

(6) JI^%-£#<Z>J?£t!> ? 0. 1 ~ 1 0 //rafibSuJ: £ #H£ <!: £ ±f B 1 ~ 5£wv>1* 

^ mem co® wtoo 

[0 0 15] 

(7) JiiillOG e^^S^ ? 5 X 1 0 17 -5X1 0 19 c m" 3 ^* h Z. t t -f -5 

±ia i ~ 6 ^ov^-rtL^— s^iamos^o 

[0 0 16] 

(8) fittftffOGeJR7-M4*1lEMJ|OGeA( : jFttJ£J:9fi<^ ^2Xi0 19 cm 
[0 0 17] 

(9) fi*M*«G e K-tfV^SitTV»*v»i t *#«fc-*-*±IB8 «fc 
[0 0 18] 

(10) £*±fcl I I &fifk»4MS#*& I I I 

7"nMI I I«a<b«»^il|C#Ji«t«»«:^r-t-«c:t«r#»fc-f * I I I SiSflsW^HMM&ft 

[0 0 19] 

*5&BJOGe K-7nII I I KMfMMMIIflcff UU ffi&jfiOG e S^lgg@l:M 

b*G eis^eaiaa^fiitoi^fex dii i u&m.iVto^mitm&fttLx® 

[0 0 2 0] 

<> fiM*t7 7'f7 (a -a ^OsJMtA) ^»-fbie» (znO) sftvMi^b^r 

• >;^*a (jftjS3*L i Ga0 2 ) foUtW^fft, 

) ^» B B a Dcv^i^ H B B ig B B H Mo^bs^ (s ic) *$<d i vm*m ft 
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WtHPmifbtL&o &mmk LT, 'J >ittfV *A (G a P) *$<D I I I -VM^i 

10 0 2 1 J 

#5&E©G e K-^nSU I I ttfift&NMMMMi* «L*5*A hGavI nzNi- a Ma 
(0£X3S1 % OSYil, O^Z^ltlo, X + Y+Z = 1 0 IB-f-MtiS^tfiSIJ^ 
5$V$=7cif£SU 0ga<ltib5, ) (Oil IRa-fbW^-fr^&fllJS-t-io *Kfc 

• ?A (AhGaylnzN: O^X, Y, Z^ 1 tlo, X + Y + Z=l) m 
[0 0 2 2] 

±%mm<oi i isiftftwut ^m^mitm^mmm (mocvd, mo 

VPEtfcfiOMVPE&f tmfaZtiZ) , ^H&.x fcT * * -> ^ (MB E) „ ad 

*o iittj^-CiMOCVDffi^ffiLv^ 
[0 0 2 3] 

MOCVDftffi, ^tn^tLT^f (H 2 ) itzitmm (N 2 ) , II IifcCM* 
T*4 G aigt LT h 'J ff-)V1?V *j U (TMG) £ tz it h V J-J-JVjfV V A (TEG) 
, A l W*t LT h »J ^f*7*5-9A (TMA) i fcti b 'J xfj|/7* 5 - f A (TE 
A) , I nItLth'J^f;V'f>y^A (TMI) £ tz \t Y U -x.^;M > v * A (TE 
I) , IfitLT7>^-7 (NHs) K?5>>' (N2H4) ft^*«fflv»e,*L* 

O 

[0 0 2 4] 

Y)V-?=.^ A'Mt fCUu Y)\;~?yU7, (G e H 4 ) ^ f^^fWv^ 1 )^ ( 
(CHs) 4G e) *?7-Y yx.*J-)Vy)W=.*7J* ( (C2H5) 4 G e) ^O^H^ V 
Mt&9l$:WMlz&& 0 %frtzi> (CHs) (Ge*fiLv>, MBEfttli, 7C^^O^ 

[0 0 2 5] 

MOCVDftTIi; ±E«*f-fcfflv»T**±fc, BMKJStfcl I Illftft^lfi 
«• 9 0 0t:~ 1 2 5 0 tWfitiSl-eM$*4 i Lv> 0 
[0 0 2 6] 

G e JK?AftjftJI* «t «M/f t±> I I I lHtWf#iO»S^C GeOK 
-^^go^MIf^^Mf^fftH-CMt^o Wil^ GeOK-e^ 

ft**WfU V/I I IMIIit^ro«SM«:G eSWISwlCJSLfc^ffi: 
[0 0 2 7] 

wast <nm & & mm *&mzmm wkjbjst § * 0 t * »t a g e u^ftaugjs * «t o* 

if* tv> 0 
[0 0 2 8] 

G eiS^*Sl»S»-'g-tr»JiOJBtJPtt, 0. 5 nm£l±5 0 0 nmWa 
tSo&Hdi, 2 nmjy,±2 0 0 nmJMT\ $6J*ff*L<tt, 3 n mJiJl± 5 0 n m 
JUJLT"C**o HHJ?3&*0. 5 nmmTK&&fc, Ge K- 7 s nI^g^#T© G e K — 
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< Mi&mt L X t * 9 o M l>z s 5 0 0 n m KJLtT- liftftftjg T if y h 

[0 0 2 9J 

G e M : ?-^-'®:^JgH'g-tf?iJlcolEiH±% G e JK?*Mjg£#tr*JR TOlc, 
0. 5 n m^± 5 0 0 nmWjfi L < „ 2 n naJSLt 2 0 0 n mftT^? <b K#? * L < 
, 3 n m W 5 0 n m Lv>„ If ^0 . 5 nm&Ttefc* fc**#i"T?58 
#3fi.*tfy h«r+59-S»feiii*¥fitt**««:fc*L*o 5 0 0 n mflifli, Ge 

K-^ , nffl^i»fl:»^flti:LTffiSiS'fbLTL*v», JR#|fij«E (Vf) &v>ttM4ttt£ 
(V t h) ©fiv>l I I lItt«M*lf^#4 fWJT**^. 
[0 0 3 0] 

nmi^TW^o 0iL<li, 4 n mJSUt 4 0 0 n m£lT> £ Kftff L < i± N 6nm 
Jil± 1 0 0 nmlTT^^o 1 0 0 0 n m&>±X*lt^ b03gjfi$tt!M'?&&VVdv, & 
L<i±, Ge K-^nfl#*fl«^(:J:LT*aaftLTLi^, ttWo^W"* 1 

[0 0 3 1 ] 
[0 0 3 2] 

G e K-^nl I I I )Wfttt4MMfc*£#0Jf J*tiU 0.1^ mJiLt 1 0 ^ mJ0LT*« 

0. 3^mJ^±5//mttT^ibi:ffil<^ 0. 5 ^ m W 3 ^ m£lT« 

[0 0 3 3] 

tt 1 fiLL-C 1 0 0 0 0 fiLT#»4 L- < , 10 1 0 0 0 hizftt L < , 2 0 

#,±T~2 0 O&TjWfcfiP* LV^ 0 0flx.ti\ J££ 1 0 nm<D&mmm& ZWW-Z 1 0 nm 
©ft»illo«DjILt- mmt Lt, 1 0 0flgj«t:Ht)aJi$*r, £-ff?J¥££ 2 ^ 

mtnGeF-^nimiWt^ 
[0 0 3 4 ] 

igzlJglOG eflC^-OiftKtts 5X1 0 17 c nr 3 JGJl±.5 XI 0 19 c m" 3 b t & 
ffiL<> lX10 18 cm' 3 ftl3X10 19 cm- 3 aW6[:ffiL< > 3X10 18 c 
m- 3 J^±2Xl 0 I9 cm- 3 TO§WiLK 5 X 1 0 17 c m- 3 &Ttf>*flr?«U Ge 
K- 7* n a*M|#:«£fl:Oj8ffij&*fc < 4 0 > JW#lRl«BESM£v> L ED## <b ftl£v> 0 
„ Gem=?<Z>mBt&5X 1 0"cm- 3 m + + V78Wla (3-4) XI 0 19 cm 
- 3 b%& 0 iWIS^litG e * K-Vf t, Mcotf y h©«flE*«fi*t; 

ItJp-tSTtW* L< fi&W ilMlWGel^ISli, Ge K-/nI^S#l^ 

[0 0 3 5] 

ISftMOGelfOlMtt, *»*»OGe«^©**J:»JftaWE-C*0, 2 
X 1 0 19 cnr'jaT J Lv> e G elR^OiftfiE* 2 X 1 0 19 cm- 3 &±.b-f2> 

b, mmv>¥ y KD&mw&mizmQ-t&tztbfti l< &v^ 0 s^aft loh x i o 

19 cm' 3 aT, L< {±5 X 1 0 18 cm-'aTT'^, TRfcM LTtti&JtfLtfffi 
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[0 0 3 6] 

* fc, fiitic^v^^gii traau iiigoG eumftsuu niWl 

[0 0 3 7] 

Gel^illi, fajxJf, 2 * > R*#*rife (SIMS) ■CiBJgf§*o £*Ui 
[0 0 3 8] 

*HM©Ge K-^nll I I l^ftyfeJNMMI Lt, I I I liftft^SM 
nI**#loi^i:l I I«afMMMMW*R»t*iH\ M'SKilft* I I I BsSSfl: 

o 

[0 0 3 9] 

OI I I iHtif t#:||jl6i? 4 u i: 1 4 o 
[0 0 4 0] 

I I immkys^fcfrtb%&mybmt LT{±, A l xG ay I nzNi- a M a (0^X^ 

1, o^y^i, o^z^itio, x+ y + z= 1 o B^-Mitmmt i±%\i<D%vm7tm 

[0 0 4 1 ] 

-Sit 3i s T* i & o 
[flifefll] 

[0 0 4 2] 

[0 0 4 3] 

(£ifcfll 1 ) 

ill f±> *MM®}XftmLfzG e K-^nil I I mW.i\M^ft-m fr-fi-tf*Jifliai# 

©ilfi5fllJft*«S:W^L^H"e**o 
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[0 0 4 4] 

t77-f7i«Lhi:l I IS^I:M2i#*mL^#7t#{±> -&lft&$U±MOC V 
D^^IJfflLT&T^M^^LTCo (0 0 0 1) -t77^7l«l^, ^ 

MWL (RF) ^M^b-^T-^M^(C»$^-5>^S#ffl^E^v7T^ M£<£> 

[0 0 4 5] 

S^l C9fi££, 1 0^-ralT-^fi^e, 6 0 0i;i:#SL/;o 1 £ 6 0 

OtCfto/:^, 7kH#* tlf**7^II$tt, ^*B$S&£^fl^JE:tt£ 1 . 5 
XI 0 4 ^*#;V (Pa) tLfco £OS££tf-JE7jTT-2#f^ StStT, Stl^f 

[0 0 4 6] 

-?-^f^> 7jc*#ffl^4 J T% ^Sl^Sjg^ l l 2 CCH £o 1 1 2 OICTiS^ 
tf£yz.Lfz<Dimnitz'&, h 'J^f Jl'T^^-'JA (TMA) ^$\,£|!I#t<5>7|t5!f # 

■^T'f TgfelJt^ J9^^nm<7)M / fb7^5 — >7 A (A 1 N) iSM>$><b ft&iiijSMj 
JI2 =Ht^£-£fco TMA^^^P3I#1-^7^**^W^I^SKJS^I*I^<7)«^^#± 
LA l NO&g^TS-Sr*:^ 4#Hflm§iU ^^fil^o/cTMA^^Ci 

[0 0 4 7] 

ffi^x, yy*-7 (NH 3 ) #*£MMKJ£^flK#!^L, 453-«i§L£fL 

©fil^ 1 0 4 0 o Ct~tj;vfz(DZm%ZLtz^ & ^ , h'J^f 

;i/77';^A (TMG) ^^|^fiSJS^I*I^<Oft^^M^L, 7>K-7 , OGaN^f.4 
4Tii3 £ lUflCIotaS^^^o Til 3 OJfJpti 2 ^ m t L£ 0 
[0 0 4 8] 

1 2 0'CK±#U i^S^^^^^i: 7h5^fW 
v-n ( (CHs) 4 Ge) £1 8#^-M> 8#P^M^^JtL7t 0 -O^TM 

^£ 1 0 0IlI^t9iIL, IfS 2. 0 ^mOG e^£rt ? mSlftK^lfc^&#l&B;§OG eJE 
ttWtmm t G e m^-i&mmm 6 ft & G e K-7nIGaNS4MU„ 
[0 0 4 9] 

Ge K-7niG aNf4^I^7Lfct, Sf^ini^fc- ?^OiISt#it LT 
[0 0 5 0] 

n h tltzmmmikfen G e K-/nlG aNl4 0*-JHai:U + t'J7illlli, 
7 X 1 0 18 c m- 3 tr&o7t 0 niGaN140$Ill, t'y hW2 0 0fl/cm 2 ft 
TOMf-¥ii^®-e*o7Co S IMS5W£>fefilN itlJiJS® f± G e B.^m^ 1 . 2x 
1 0 19 c nT 3 T"& *K JS3j&*1 0 nmT»*o3fc„ 4&ft£JSiiG eSWl X 1 

0 18 c m' 3 -e* J?S# S 1 0 nmT'^oTio 
[0 0 5 1 ] 

£J3, S I MSOrH^ftti, LTC s*$-fflwt, MffiEE £ 1 4 . 

5keV, -1* *>m»fE£ 4 0 n At L£ 0 ifc, 5**fJllftttl 0 0 /um 2 ^^*), fr$f 
WH& 3 0 n m 2 i: Lfc 0 
[0 0 5 2 ] 

(ffeB&fll 2 ) 
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GeK-ynIGaNg4WlM, (CHs) 4 G e t 9 t^Si, f(9t9WIi 
flfjfc.W'f */u&2 0 0 0iS§ 0 il LTJ?£ 2. 0 ^ m<DJ& b LtzZ tMli, Hfflffll 1 t 

[0 0 5 3 ] 

7 x l 0 18 c m- 3 T-«#iJ 1 kWIC-C*9fc 0 SIMS^Oi»*> ^2IIi»GeJ|f 
ifcflWl. 2 X 1 0 19 c m- 3 -C$) <9 N J?$*»5 nmT'^oTto flliiiGegf 
Mg^l X 1 0 18 c m- 3 T-* J?£rt*5 nmfioto nIG a NJ1 4 <O^Mli, fcf * 
bSffttfM 0 0 0 ffl/ c m 2 ^Jfe^j 1 ^Jt^f^(^T±iJjn Lfcd*. «<5G e 

[0 0 5 4] 

atmt i ) 

G e K-^nlG aN|4<Ol«t, (CHs) 4 G e *1|ffcm— S**** 6 

is, (CH 3 ) 4 G eOmMli, G e K-^nUG a NJ1 4 <9*-;Hl5eK <fc -5 * * V Tjg 
Jgrf> s «1?!)l tRC7Xl 0 18 c m" 3 K&SJ:? KM L£ 0 
[0 0 5 5] 

#£*t£ftJf fitj§#OG e K-7nIG a N@ 4 0*®{± tf y bM# ? l x 1 0 6 cnr 
3 tub-cut < % Tfi*OT**W?>*t4:^o7to 
[0 0 5 6] 
(HJfcflf 3 ) 

HJfcWl"Cf^»t3t»*fll3iffw±H$?>KI I I S I I 

I SuaftWWflcftjfcfE^*^* IH 2 14, Lfc I I I BSgft*^ 

[0 0 5 7] 

G e K-^nlG a NJB 4 OJ&flSiTftt^Jfcfll 1 iMCTfti. G e F-T'nSG aN 
if4£f£/fL£&, 1 0 6 0tt\ 7>h*-7'nlAlo.o7'Gao.93N?7 7 KI5*S 
ft L/co ico^ 9 ? KJf 5 C0®J9t± 1 2 . 5nmi:L7to 
[0 0 5 8] 

^C, S«l OSU£* 7 3 O'Ct LT> A 1 003 G a 0. 97 N b 4 &R!gJ5 6at, I 
no.25Gao.75Ni 0&£#FJf 6 b fc £#tr 5 6 t 

T V K— 7°nMA lo.o?Gao.isN^?y K»5±K1Kttfco ^M^FMHitOSIftS 
6fc*oTfi, SfcT, A 1 003 G ao.9?NHil6 a Sr7^ K-^nlA 1 0.07 G a 0.93 
N^7 7 KJi 5 »ct6-&-$*TK»t/;o 
[0 0 5 9] 

A I003G ao.97N»M6 att, b U ^ f-;UT;U5 A (TMA) fcT/PS-^A 
MtL, hVif^^T'J^A (TEG) ?A?Ii: LTjSSS-efco /fJ*f48 nmt 

U 7yK-ytLt 0 I no.25Gao.75 N#pJS 6 b fi> F'Jif^fU'JA (TEG 
) * # U * A ig U h U y*J*J* (TMI) £^ >y^Aj|t LT^f$*fc 

o 2. 5nmtL> 7>F-^tL^ 0 

[0 0 6 0] 

#M^#pMidg^fbfc&$£5fcJf 6±Kt4, v^v^A (Mg) * K- fcr>^Lfcp 
HA I0.07G ao.9 3 N^5 y K»7 SrJBjRLfco JlJ?Ji 1 0 nmtUo pIA 1 0.07G 

, pIG aNn>^ MP 8 coiE^lziiJUrt* 8 XI 0 17 c m" 3 & £ K ?Jfo(jn L „ plG 
aN3^^ bJf 8 OJIJlfi 1 0 0nmtL/: o 
[0 0 6 1] 

, *«lojftflESr, Sift®, #&2 0^WC«iftL3fe o S*ia*W\ XMtiL&Kl&IPnofm 
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i%tefo&RJ&P£1)ftU^'&t)ttiLtZo Z<Dm&X\ ±150 p §5 G a NnV^ big 8 
ti. pI+t'J7 (Mg) ^m^fitJ^fStt'fk-f htzMT=-~)^%M^^otsi < T *> , BE 

[0 0 6 2] 

T N y *«*9 fcJBjft-f-a^JfeOfcttfcRlK G e K-^nIGaN140G 

em?-it;»gjgJf£ Eft ^tfi G e JI^MJf O^WK> f-^'/^J;^?: 

b 'J V7y7J -^tS^frfUfflLT, ^ jg^Dfl C Jill , 
[0 0 6 3] 

[0 0 6 4] 

««*«Lfco J0t#fo««*2 OmAt L^I^<7)Jl|M^|fijmBE{i3. 5V?*oft, 

2 0mAOi^|6]lffi^5lLfc^(0ftii^M, f fe^ O f tfi 4 6 0 nmT'^o 
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